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PGPUB- DOCUMENT -NUMBER: 20020146784 
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US -PAT-NO: 6459018 

DOCUMENT- IDENTIFIER: US 6459018 Bl 

TITLE: Polyunsaturated fatty acids in plants 

DATE -ISSUED: October 1, 2002 



I NVENTOR - I NFORMAT I ON : 
NAME 

Knutzon; Debbie 
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Granite Bay 
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COUNTRY 



US -CL- CURRENT: 800/281; 435/419, 435/468, 435 / 69. 1 , 800/298 
ABSTRACT : 

The present invention relates to compositions and methods for preparing polyunsaturated long 
chain fatty acids in plants, plant parts and plant cells, such as leaves, roots, fruits and 
seeds. Nucleic acid sequences and constructs encoding fatty acid desaturases , including 
. DELTA. 5 -desaturases, . DELTA . 6 -desaturases and . DELTA . 12 -desaturases , are used to generate 
transgenic plants, plant parts and cells which contain and express one or more transgenes 
encoding one or more desaturases . Expression of the desaturases with different substrate 
specificities in the plant system permit the large scale production of polyunsaturated long 
chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, . alpha . -linolenic acid, 
gamma -linolenic acid, arachidonic acid and the like for modification of the fatty acid profile 
of plants, plant parts and tissues. Manipulation of the fatty acid profiles allows for the 
production of commercial quantities of novel plant oils and products. 

12 Claims, 2 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 2 
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TITLE: Methods and compositions for synthesis of long chain poly-unsaturated fatty acids 
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US -CL- CURRENT: 435 / 189 ; 536 / 23 . 2 
ABSTRACT : 

The present invention relates to fatty acid desaturases able to catalyze the conversion of 
oleic acid to linoleic acid, linoleic acid to gamma-linolenic acid, or of alpha-linolenic acid 
to stearidonic acid. Nucleic acid sequences encoding desaturases, nucleic acid sequences which 
hybridize thereto, DNA constructs comprising a desaturase gene, and recombinant host 
microorganism or animal expressing increased levels of a desaturase are described. Methods for 
desaturating a fatty acid and for producing a desaturated fatty acid by expressing increased 
levels of a desaturase are disclosed. Fatty acids, and oils containing them, which have been 
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'desaturated by a desaturase produced by recombinant host microorganisms or animals are 
provided. Pharmaceutical compositions, infant formulas or dietary supplements containing fatty 
acids which have been desaturated by a desaturase produced by a recombinant host microorganism 
or animal also are described. 

20 Claims, 19 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 16 
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ABSTRACT : 



A process for the production of dihomo- . gamma . -linolenic acid comprising the steps of culturing 
a microorganism having an ability to produce araquidonic acid and having a reduced or lost 
.DELTA. 5 desaturase activity to produce dihomo- . gamma . -linolenic acid or a lipid containing 
dihomo- . gamma . -linolenic acid, and recovering the dihomo- . gamma . -linolenic acid. 

28 Claims, 0 Drawing figures 
Exemplary Claim Number: 1 
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DOCUMENT-IDENTIFIER: US 6136574 A 

TITLE: Methods and compositions for synthesis of long chain polyunsaturated fatty acids 
DATE-ISSUED: October 24, 2000 
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22 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 16 
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US-PAT-NO: 6075183 

DOCUMENT -IDENTIFIER: US 6075183 A 

TITLE: Methods and compositions for synthesis of long chain poly-unsaturated fatty acids in 
plants 

DATE-ISSUED: June 13, 2000 
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US -CL- CURRENT: 800/281; 435/134, 435 / 252.3 , 435/419, 435/430, 435/468, 435/471, 435 / 69. 1 , 
536 / 23.2 , 800 / 298 

ABSTRACT : 

The present invention relates to compositions and methods for preparing poly-unsaturated long 
chain fatty acids in plants, plant parts and plant cells, such as leaves, roots, fruits and 
seeds. Nucleic acid sequences and constructs encoding fatty acid desaturases, including 
. DELTA . 5 -desaturases , . DELTA. 6 -desaturases and .DELTA. 12 -desaturases , are used to generate 
transgenic plants, plant parts and cells which contain and express one or more transgenes 
encoding one or more desaturases . Expression of the desaturases with different substrate 
specificities in the plant system permit the large scale production of poly-unsaturated long 
chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, . alpha . -linoleic acid, 
gamma -linolenic acid, arachidonic acid and the like for modification of the fatty acid profile 
of plants, plant parts and tissues. Manipulation of the fatty acid profiles allows for the 
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22 Claims, 7 Drawing figures 
Exemplary Claim Number: 19 
Number of Drawing Sheets: 17 



Title | C fiat ion | Front j Review j Classification 



Sequences j Attachme 



□ 8. Document ID: US 5968809 A 
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File: USPT 



Oct 19, 1999 



US-PAT-NO: 5968809 

DOCUMENT- IDENTIFIER: US 5968809 A 

TITLE: Methods and compositions for synthesis of long chain poly-unsaturated fatty acids 
DATE-ISSUED: October 19, 1999 
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ABSTRACT : 

The present invention relates to fatty acid desaturases able to catalyze the conversion of 
oleic acid to linoleic acid, linoleic acid to gamma- linolenic acid, or of alpha-linolenic acid 
to stearidonic acid. Nucleic acid sequences encoding desaturases, nucleic acid sequences which 
hybridize thereto, DNA constructs comprising a desaturase gene, and recombinant host 
microorganism or animal expressing increased levels of a desaturase are described. Methods for 
desaturating a fatty acid and for producing a desaturated fatty acid by expressing increased 
levels of a desaturase are disclosed. Fatty acids, and oils containing them, which have been 
desaturated by a desaturase produced by recombinant host microorganisms or animals are 
provided. Pharmaceutical compositions, infant formulas or dietary supplements containing fatty 
acids which have been desaturated by a desaturase produced by a recombinant host microorganism 
or animal also are described. 

3 0 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets : 16 
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9909329 Al KR 2001006257 A KR 2001006258 A JP 2001 523091 W 
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TITLE: New isolated fatty acid desaturase enzymes - used for the production of polyunsaturated 
fatty acids for use in, e.g. pharmaceutical compositions, nutritional compositions, cosmetics 
or animal feed 

INVENTOR: CHAUDHARY, S; HUANG, Y ; KNUTZON, D ; LEONARD , A E ; MUKERJI, P ; THURMOND, J 

PRIORITY-DATA: 1 997US-0834655 (April 11, 1997), 1997US-0833610 (April 11, 1997), 1997US-0834033 
(April 11, 1997), 1997US-0956985 (October 24, 1997), 1999US-0363574 (July 29, 1999), 
1998WO-US07421 (April 10, 1998), 1999US-0363 526 (July 29, 1999) 
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WO 
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000 
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EP 
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May 17, 2000 




000 


C12N015/53 


BR 


9808507 A 
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A61K031/20 


NZ 


337459 A 


July 28, 2000 




000 


A61K031/20 


HU 


200001236 A2 


July 28, 2000 




000 


C12N015/53 


US 
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000 
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000 
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MX 
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000 
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MX 


9909329 Al 
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000 
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KR 


2001006257 A 


January 26, 2001 




000 


C12N015/53 


KR 


2001006258 A 


January 26, 2001 




000 


C12N015/82 


JP 


2001523091 W 


November 20, 2001 




174 


C12N015/09 



AU 726807 B INT-CL (IPC) : A23 K 1/00; A23 K 1/16; A23 L 1/28; A23 L 1/30; A61 K 7/00; A61 K 

31/20; A61 K 31/ 202 ; A61 K 31/ 232 ; A61 K 38/00; A61 P 17/OQ; C07 H 21/04; Cll B l/00_} C12 N 

0/00; C12 N 1/16; C12 N 1/19; C12 N 5/10; C12 N 9/02; C12 N 15/09; C12 N 15/53; C12 N 15/81; 
C12 N 15/82; C12 P 7/64 

ABSTRACTED -PUB -NO: US 596880 9A 
BASIC -ABSTRACT: 



An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2); (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2) , or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8) ; (10) 
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"a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3) , and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3), and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti-inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 
ABSTRACTED - PUB -NO : 

US 6136574A EQUIVALENT -ABSTRACTS : 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2) ; (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2), or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3) , and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3) , and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
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carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
■ method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ( (SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2) ; (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2) , or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3), and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3), and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti-inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
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'encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 

US 6410288B 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2); (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2), or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3), and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3) , and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 
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US -CL- CURRENT: 514/560 
ABSTRACT : 

Methods for providing nutrition and for enhancing neurological development of preterm infants 
are disclosed. Also disclosed is an improved nutritional composition containing specified 
amounts of DHA and AA as well as their precursor essential fatty acids alpha-linolenic and 
linoleic acids. The methods involve feeding LCP supplemented, nutrient-enriched formulas for an 
extended feeding regimen, typically until at least 3 months corrected age (CA) , preferably to 6 
or even 12 months CA. The neurological developments, for example, visual development, motor 
development and language development were enhanced without findings of anthropometric growth 
faltering or inhibition. 

45 Claims, 5 Drawing figures 
Exemplary Claim Number: 1 
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ABSTRACT : 

The present invention relates to compositions and methods for preparing polyunsaturated long 
chain fatty acids in plants, plant parts and plant cells, such as leaves, roots, fruits and 
seeds. Nucleic acid sequences and constructs encoding fatty acid desaturases, including 
. DELTA . 5 -desaturases , . DELTA . 6 -desaturases and . DELTA . 12 -desaturases , are used to generate 
transgenic plants, plant parts and cells which contain and express one or more transgenes 
encoding one or more desaturases . Expression of the desaturases with different substrate 
specificities in the plant system permit the large scale production of polyunsaturated long 
chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, . alpha . -linolenic acid, 
gamma- linolenic acid, arachidonic acid and the like for modification of the fatty acid profile 



2 of 11 



12/30/02 11:09 AM 



Record List Display http://westbrs:8002ftin/gate.^ 

of plants, plant parts and tissues. Manipulation of the fatty acid profiles allows for the 
production of commercial quantities of novel plant oils and products. 
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ABSTRACT : 

The present invention relates to filamentous fungi that comprise in their genomes at least two 
substantially homologous DNA domains which are suitable for integration of one or more copies 
of a recombinant DNA molecule and wherein at least two of these DNA domains comprise an 
integrated copy of a recombinant DNA molecule. The invention also relates to methods for 
preparing such filamentous fungi and for further multiplying the DNA domains with integrated 
recombinant DNA molecules through gene conversion or amplification. 
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Exemplary Claim Number: 1 
Number of Drawing Sheets: 6 9 
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ABSTRACT : 



The present invention relates to fatty acid desaturases able to catalyze the conversion of 
oleic acid to linoleic acid, linoleic acid to gamma- linolenic acid, or of alpha-linolenic acid 
to stearidonic acid. Nucleic acid sequences encoding desaturases, nucleic acid sequences which 
hybridize thereto, DNA constructs comprising a desaturase gene, and recombinant host 
microorganism or animal expressing increased levels of a desaturase are described. Methods for 
desaturating a fatty acid and for producing a desaturated fatty acid by expressing increased 
levels of a desaturase are disclosed. Fatty acids, and oils containing them, which have been 
desaturated by a desaturase produced by recombinant host microorganisms or animals are 
provided. Pharmaceutical compositions, infant formulas or dietary supplements containing fatty 
acids which have been desaturated by a desaturase produced by a recombinant host microorganism 
or animal also are described. 

20 Claims, 19 Drawing figures 
Exemplary Claim Number: 1 
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ABSTRACT : 

The present invention relates to compositions and methods for preparing poly-unsaturated long 
chain fatty acids in plants, plant parts and plant cells, such as leaves, roots, fruits and 
seeds. Nucleic acid sequences and constructs encoding fatty acid desaturases , including 
. DELTA. 5 -desaturases, .DELTA. 6 -desaturases and . DELTA. 12 -desaturases , are used to generate 
transgenic plants, plant parts and cells which contain and express one or more transgenes 
encoding one or more desaturases . Expression of the desaturases with different substrate 
specificities in the plant system permit the large scale production of poly-unsaturated long 
chain fatty acids such as docosahexaenoic acid, eicosapentaenoic acid, . alpha . -linoleic acid, 
gamma -linolenic acid, arachidonic acid and the like for modification of the fatty acid profile 
of plants, plant parts and tissues. Manipulation of the fatty acid profiles allows for the 
production of commercial quantities of novel plant oils and products. 
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ABSTRACT : 

The present invention relates to fatty acid desaturases able to catalyze the conversion of 
oleic acid to linoleic acid, linoleic acid to gamma-linolenic acid, or of alpha-linolenic acid 
to stearidonic acid. Nucleic acid sequences encoding desaturases, nucleic acid sequences which 
hybridize thereto, DNA constructs comprising a desaturase gene, and recombinant host 
microorganism or animal expressing increased levels of a desaturase are described. Methods for 
desaturating a fatty acid and for producing a desaturated fatty acid by expressing increased 
levels of a desaturase are disclosed. Fatty acids, and oils containing them, which have been 
desaturated by a desaturase produced by recombinant host microorganisms or animals are 
provided. Pharmaceutical compositions, infant formulas or dietary supplements containing fatty 
acids which have been desaturated by a desaturase produced by a recombinant host microorganism 
or animal also are described. 

30 Claims, 18 Drawing figures 
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ABSTRACT : 

The present invention provides a novel ascorbate oxidase (ASOD) which catalyzes oxidation 
reaction of L-ascorbic acid with molecular oxygen to form L-dehydroascorbic acid and hydrogen 
peroxide, a process for producing the ascorbate oxidase comprising using a microorganism 
belonging to the genus Eupenicillium, a gene encoding ASOD, a transformant containing such a 
gene, a process for producing ASOD using such a transformant, and a reagent composition 
comprising ASOD, such as a reagent composition for examination, a food additive, and a reagent 
composition in the fields of food and clinical examination. The ascorbate oxidase has excellent 
stability particularly in a liquid state. 
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ABSTRACTED -PUB -NO: US 596880 9A 
BASIC- ABSTRACT: 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 



L7: Entry 11 of 11 



File: DWPI 



Oct 22, 1998 



7 of 11 



12/30/02 11:09 AM 



Record List Djsplay http://westbrs:8002Wgate.ex^^ 

which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2) ; (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2) , or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3) , and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3) , and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 
ABSTRACTED - PUB -NO : 

US 6136574A EQUIVALENT -ABSTRACTS : 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ( (SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2) ; (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2) , or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
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where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8) ; (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3), and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3), and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2); (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2), or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3) , and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3) , and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
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altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal ant i- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA), or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 

US 6410288B 

An isolated nucleic acid having a 1617 or 1488 base pair sequence ((SI) and (S2) encoding a 
polypeptide of 457 or 399 amino acids ((S3) and (S4) ) respectively, is new. Also claimed: (1) 
an isolated nucleic acid comprising a nucleotide sequence (NS) which encodes a polypeptide 
which desaturates a fatty acid molecule at carbon 6 or 12 from the carboxyl end of the 
polypeptide, where the NS has an average A/T content of < 60%; (2) a nucleic acid comprising a 
fungal NS which is identical to a sequence of at least 50 nucleotides in (SI) or (S2) or is 
complementary to this sequence; (3) an isolated nucleic acid having a NS with at least 50% 
homology to (SI) or (S2); (4) a nucleic acid construct comprising a NS having (SI) or (S2) 
operably associated with an expression control sequence functional in a microbial cell; (5) a 
nucleic acid construct comprising a NS having an A/T content of < 60% encoding a functionally 
active Delta 6 -desaturase having an amino acid sequence which corresponds to or is 
complementary to all of or a portion of an amino acid sequence (S2) , or (S4) where the NS is 
operably associated with a transcription control sequence functional in a yeast cell; (6) a 
recombinant yeast cell comprising a nucleic acid construct as in (5) ; (7) a recombinant yeast 
cell comprising at least 1 copy of a vector comprising a fungal NS which encodes a polypeptide 
which converts 18:2 fatty acids to 18:3 fatty acids or 18:3 fatty acids to 18:4 fatty acids, 
where the yeast cell or an ancestor of the yeast cell was transformed with the vector to 
produce the recombinant yeast cell, and where the NS is operably associated with an expression 
control sequence functional in the recombinant yeast cell; (8) an isolated or purified 
polypeptide which desaturates a fatty acid molecule at carbon 12 or carbon 6 or from the 
carboxyl end of the polypeptide, where the polypeptide is a fungal polypeptide or is derived 
from a fungal polypeptide; (9) an isolated nucleic acid encoding a polypeptide as in (8); (10) 
a host cell comprising a vector which includes a nucleic acid which encodes a fatty acid 
desaturase derived from Mortierella alpina, where the desaturase has an amino acid sequence 
(S3), and where the NS is operably linked to a promoter; (11) a recombinant yeast cell 
comprising at least 1 nucleic acid construct comprising a NS which encodes a functionally 
active Delta 6 desaturase having an amino acid sequence which corresponds to or is 
complementary to all or a portion of an amino acid sequence (S3) , and at least 1 nucleic acid 
construct comprising a NS which encodes a functionally active Delta 12 desaturase having an 
amino acid sequence which corresponds to or is complementary to all or a portion of an amino 
acid sequence (S4) , where the nucleic acid constructs are operably associated with 
transcription control sequences functional in a yeast cell, and (12) a method for obtaining 
altered long chain polyunsaturated fatty acid (PUFA) biosynthesis comprising growing a plant 
having cells which contain at least 1 transgene, derived from a fungus or algae, which encode a 
transgene expression product which desaturates a fatty acid molecule at a carbon selected from 
carbon 6 and carbon 12 from the carboxyl end of the fatty acid molecule, where the at least 1 
transgene is operably associated with an expression control sequence, where the at least 1 
transgene is pressed, and long chain PUFA biosynthesis in the cells is altered; (13) an 
isolated peptide sequence selected from 11 amino acid sequences (all sequences are given in the 
specification) . 

USE - The products and methods can be used for desaturating fatty acids. The PUFA biosynthesis 
method can be used for obtaining microbial oils which can be used for treating or preventing 
malnutrition, in pharmaceutical compositions, in a nutritional formula, as a dietary 
supplement, in cosmetics or in animal feed (claimed) . In particular, PUFAs can be used for 
treating e.g. restenosis after angioplasty, inflammation, rheumatoid arthritis, asthma, 
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psoriasis, cancer, diabetes or eczema or reduce blood pressure. They can also be used to 
inhibit platelet aggregation, cause vasodilation, lower cholesterol levels, inhibit 
proliferation of vessel wall smooth muscle and fibrous tissue, reduce or prevent 
gastro-intestinal bleeding and other side effects caused by non-steroidal anti- inflammatory 
drugs, prevent or treat endometriosis and premenstrual syndrome, treat myalgic 
encephalomyelitis and chronic fatigue after viral infections, treat AIDS, multiple sclerosis, 
acute respiratory syndrome, hypertension and inflammatory skin disorders. The recombinant 
eukaryotic cells, e.g. yeast cells or their ancestors transformed with a vector comprising 
fungal DNA encoding a polypeptide which converts ALA to stearidonic acid (SA) or oleic acid to 
linoleic acid (LA) , or LA to gamma -linolenic acid (GLA) , may be used for production of SA, LA, 
or GLA in a eukaryotic cell culture (claimed) . 

WO 9846763A 
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